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(54) WIDE VISUAL FIELD ANGLE UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which is wide in a wide visual field angle, 
is stable in the alignment of liquid crystal molecules and 
is high in a response rate. 

SOLUTION: This liquid crystal display device is formed 
with apertures of upper and lower plates as parallel as 
possible while the design rule thereof is abode by. More 
specifically, the first opening patterns and second 
opening patterns of the liquid crystal display device 
including pixel electrodes 12 which is formed on a first 
substrate 10 and have the first opening patterns, 
common electrodes 1 3 which are formed on the under 
surface of an insulating second substrate 20 facing the 
first substrate 10 and have the second opening patterns 
20 and liquid crystal materials which are injected 
between the first substrate 10 and the second substrate 
20 are formed to a straight shape in the central parts 
and are parallel to each other. The first opening patterns 
and the second opening pattern are arranged alternately 
with each other. 
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2mn^<^->n. ^:^i^\zm^^thX\^^^^^t. mi 

m^m^h^th^'tin^jj\^\^mf&^tix^ d . mm^ 

ffirismi:s.t;^»2Sgp^^f>«!^rfiiic:ff^^$;^LX^B'9. s: 
V ^ iwK>^:^r^ (-# t/x V > -5 ^ 1 Rxfm 2 Sj^^?|5 <h ^^t? 

^^nXV^5ml^U^ll2@^T^fl5^^t^^5^PgI5^ ; 
e^pa^ ; d^^/j!t). ^lfflP^^^-v^t5^2fflp 

[0 0 2 5] ccT)^. ii[^®S&t^*iimiS{-?fM^n 

^miRxfm2mQ^<^->'nzti&smci>»i<oxb/£ 

[0 0 2 6] mimt^^<^-:^n. mmmm(Dmimt^ 
h:Lti\zMm-r^m2m\^M^oxmm:^\^\^^^^ti 
x\,^^mimm^t. mipmm^hvf^mfhtixm 
1 m \c\^t)^oxmm:^i^ ^ti^m2 mm^ t sr^ 
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tf^iBBpSfP^^;^. m2m\=i^^^->n. m:^\^\cm 

^^tix\f^^mf^^Rxfmmn(o^^^^hm,:^m^{^rj 

fc«^tt^fR^:^tf^2^p^fi5i:. m:^m^m^^Hx\^^^ 

^^^Rxj^mm^^U(Dmm^ h ^fi^MAU^^ \m 

x:^x\i^^miRxy^m2mmm^^^^. mmm2mu^ 

\^y^\^x^m^tj:^m3mu^tt^ht^^ . 

^ - ^z^t/ii 2 ^ p ^ - >vtm^Bmmmm.^±t^ h 

[0 0 2 7] ^fc. ^iMp/^^-vji. pF^rnut^^ 
10 1 iz2;i^e> wtbic^fRj-r^ii 2iaiwrS]7&^oxffl t) T«f e>tt 
6lliBip«fi5^. WiEm2a22/5^e^ttrismi5aiwf^;;>^ox 

Sa«9TJf ^tlfc^2^R^fi5^^^;?f. m2^p/^^-^- 
^M;^r^^c?F^^$i^XV^6lll^4i®a5i:. ttffS^l 

#4iigi5j5^ hm^mfh fixmm:^\k t>*x v ^ ^ ig 2 #4 
issBi:. mmm2mmnt^hi!ixr>mfhixxmmmi^ 

m.utm-ti:^\^\mrjx\.^^m^ummk^^tsm^ 

MPgP^-a^. ||3BlPgI5(i^l&t>*m2g|pgp{cJ:o 

2 ^^m-t 6 t:igS®-r 6 w ^ ^ X # 6 o 
20 [0 0 2 8] §lP/^>5'-:/ficna^{CtJ!^Tl^i5i5^'r 

[0 0 2 9] z.(Dm. f^im^(DT\^mf^'^^x\^^m 

immit. S2S4g±{;i?i^fi^$nxv>6m2{M5fetgi: 
^^^{c^^. |gi^U^^2{M7feffi(^M7l&:^r6]H-^tb-^' 

tt>X^. l|l?:^V^bm6^Pg|5^DI|lSfll OMm^^e>l 

[0 0 3 0] 

30 ^^3^e(^«3g^;lOV^X|^®lC«^l^X|5^B^-r'5o 

[00 3 1] ^2 «*^PJ(7)^Jfe«^JtC J; 6?Sffi^^^B 
(7)®BS6^«it ^ 121 X 6 o 

[ 0 0 3 2 ] ?s^0^^i^Mfi. rasteiot. 

>^fRILXV^^Jl^55SS2 0 raStSl 0 ir±gi5Stg 
2 0 ti^Hir^ASnxStSl 0. 2 Ot^i^UXSiStw 
gSr^$nxV>6?S^0^S3 0 

[0 0 3 3] :^y:^tj:E(Dmmti:tmmnf}^htj:^y% 
Sffil 0_bJc:|l I TO (indium tinoxide) I ZO 

(indium zinc oxide) ^(D^B^/^^m^S/b^^/^ o 

40 xv^x^p^^^J'-^' (Ia^L^'^v^) ^#uxv>6iij^m 

Si 2;5S^^$nX:fc^t). ^mmWmi 2Vt^>< y^l^ 

1 1 \z.m^^nxm^m^mm(Dm^^^\-f^o 
y^iy^m'^xitvxnnmvyi^'j^^ 
^ii>^m^fi^(Dt^WMX^r) . nmvyi^i^:^^n^ 

X^S^f-§-tctJ§oXlil^miSl 2<^:;^> (on) 
(off) Kirho i^fc. TSBSffi 1 0 oTffiJwflTlfPfi 

3fefii 4;6>f+«$ixxv>^, ^cx. mmmMi 2\rxm. 

50 ^MfKS^^3^@Xfe6S^lc«]Sgq/^!fei®/i^b^j:e>/.? 
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[0 0 3 4] mmr^mmtmm\:i^y:^^j:t'(Dmm^j: 

-r^tiifXD'yyy^'^ V]) 1/^:^2.1 IS. ^(D 

h y 5/^^ 2 1^:^=7 — y ^ 2 2fiT^Stei 0 

(^)±ffiirfi_bSPii3fetR2 4;5S>H-^$tLTV^6o 

[0 0 3 5] T^<i^te 1 4 l^rj±UmitWL 2 4 
:^rRI^^^ r y — y^-/^^— K (normally black m 

ode) T'fisi^icB:^-^^ J: 9(-gfiBu. ey— /i^ 

!7>f h^— K (normally white mode) "Ctiav^tcWf 

[0 0 3 61 2^<DmmX0. 2 0(O9\'mmitWLl 
2 4 coi^a'JI-tiffi«':7 ^ 15. 25 ;65-^tL-€;h.#* 

i^^Ci3V^TJBSf*^5g:^(^:^^^, iP*>, jiV>M (slow a 

xis) ^*>m^^(Dmmibt-&'r^^^m.^'r^x 5 
^-r^o 30 

[0 0 3 7] »cv^-C% lll®^#RS,ux*^Wco||ffi«ijtc: 

[0038] m 3 a Rxj^s b n^ti^ti:^^m<om 1 ^ 

[0 0 3 91 lS^3SStrf^-b^i^'53t«)lc:t-±. m3a<D 
^P''^^->'l. 2^^tT^^ii:i^lw?FMbT. 
3f)^yV '^i^y >( —/V K ici J: o TgS^j ^ tLfcH^ 

[00401 LjJi^L. 1213 a(Dj:plc:Mn/^^->^l. 
2^?^^Lfc«^t;iH. "r^:^"^^- (texture) 

[0 0 4 1] :i(ox.bfmm^^^m'r^f^m^^ las 
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[0 0 4 2] jl^T. mYmm.(0\^±lBi.xy^'r^ :^=^-^-tj: 

H(D^^(Dnm(Dm:^^^&vx¥^>(>^tifmu^< 

[004 3llil4a. 5a. 6a. 7a. 8a. 9a. 

1 0 a«^tt^'tL:*:^^t^)^3/^V^Lm9^^£^Jl-J;'5 

t).jEl4b. 5b. 6b. 7b. 8b. 9b. 10b 
ialU'Cfct). ^4 c. 5c. 6c. 7c. 8c. 9c. 

[0 0 4 4] ^-f. ^%m<n^zmmm\^-:>\i^xwLm'r 

2\i>mm^ftX^^. miMRSPl 2 lCDAP<7)i^<ffl 

\^f^tm^'^hfixm'^t^fif^mxm-r>x\i^^ (j^ 

T. i:V^5) » ^ 1 ^R$I5 1 2 1 ^^'L^l-b 

xmmmmi 2^±Mtmt\^m.^^^h^ AiUi^xf' 

Ta5l^f±'^tL^*tt||2S:r/^3^Pa5 1 2 2. 1 2 3 ^> 
fl^^^tlTV^-So ^2^U^^3^PSBfi-=etL^*tLlI^« 
Si 2(DJiSp:j5Lt^Ta5<^xt^i^l;iffl«9TtfT?^^$n^ 
*5t). SV>{w^|^^/^L-CV^-5o Il2^i:t/^3^PSP1 

2 2. 1 2 SJ^m^PSfRl 2 1 ^{lM>ff:^[6]{:i»'9T 
If bttXV^Xmi^PaJl 2 l?5)-^jS</^6fl^^Xfc 

So 

[0 0 4 5] |1]4 b {r^$;^lTV^^ J: 5 *Sm*l 2 
SiCji. «;^[^^CJi^^$tlTV^6^gi5 2 11^. ^aj2 

1 ii)^h^fi^^i^m:^]p\\^±r^\mrjx\i^^m\l^xy' 

^2^^152 1 2. 2 1 4 ^. |gl^r/^2K^2 1 2. 

2 1 4^^)^e>-e;^^■e'^^^;&^fi]l-JlTt:l#t;5-CV^-5^1&t/ 
l|2S$SSg|52 1 3. 2 1 5<k^^tf^4^P$B;05?^^$ 
tiTV^^o ^yc. *iim<^2 Slcji. ^i;K^a52i2^ 
^\^ftm:^\^\^W^^^f\.x\^^^^n2 2it. 

U2 2 lii^hm5n\^\WX\i^h^mU2 2 2 ^. 

^2 2\t^hm:^}^\mx^x\^^ismn2 2 zt^^t^ 
^5^pifP^. m^mv^m^nx^xm^Wiu^ty^m^^ 
t^\.x\^^y^6muutfimm^fix\^^o :L(D^otji 

EB<^» 4 . II 5 :&tJ<m 6 BH P IfBf^^aimS 2 3 

[0 0 4 6] [214 clc^$tbTV>-5i:^|c:. MMW^l 
2<omi>iV^L^3^P«fI51 2 1. 1 2 2. 1 2 3 i:* 

mmM2 3(D|S4/^V>L^6§|Pa5^;55fi#LXpJ^m 

Si 2^#^co^Scic:^sijuTi^6. ^(o^. mmw^ 

12(O^Pai 2 1. 1 2 2. 1 2 3 i:*iimffi2 30 
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^4MPS5co^gi5 2 1 1 mmm^mi 2<Dmtm 

^3g^Pg|5<0«ffiffi2 2 2. 2 3 2JtU5gfj^a52 2 3. 

2 3 3J!jiL^ji. i^^i^(Dmmx*K\i^zw^\zm^^fix 

[0 0 4 7] C<D^. ±Tii3fe«14. 2 4 (^{B3fe:&f6] 

/55^ti^'nei;^r^ (0° ) ^^;^r^ (90^ ) xnm:^ 

[004 8] :i^-t^t. m4 c\Z7jk:^tiX\f^^Xo 

xmyt^ 14.24 (om^:^\^\^m^^j:^m^<^^j: < 

Tjb^l9. :H7)2;^[a]fiSV>(C9 0'' ^/.^L-cv^6o ^ 

/c. _bTS*g(7)^Plfl5tiSv>lc:^ajcgE@$nTV>6(?:> 20 

o(7:);^f^(c5)'S$ti'5o ^^^oT. 4o(7);^ro|^X-CJ[2:v> 

[0 0 4 9] *:%?^0^4llM«^Jl;ioV>Tia5^-rSo 1^ 

5 a (c:^$tlTV^6 ct m^Wt^^ 2(D:^mi^^ht^ 

±{||J^-#4IS;^l^^-#t/Tv^6^l #4^351 2 i i:. ^1 
Itmn 12 1 t;iaejg$tLT4b^ t) *_bf!l^«ft:frrpltc:#o5T 
V^-6lS2^j^Sl51 2 2^^-g'tf»l^PgI5;JiS?l^figSttT 
4^*:). M^miiii 2(D:fe#J:^^F|55>{i^^i9;55tT^nTV^ 

:i<om. 'm\mmMi2\tm2itm'S^\2 2tt^ 30 

^Oid^S&HliMigmffil 2$:JiSBirTg|5^(-^»-r6 

[0 0 5 0] |gl5 blc^$ttTV>'5 J: *3im<12 
3tm> K;^rpI(C#t^TV>6SJi£SB2 11^. SliESl5 2 

1 1 (D^^fi>htE,mmjj\^K\^xf^x\^hm.^'^2 12 1 
^^t^m^muntw^^^fhxy^^h. 112 MP 

gl5f^«jiESP2 1 1 i:«Sg|5 2 1 2 ^j!)5^o;!i^e^^;5^ib 

gitL6t5^**i^5^<^cf sii£^fi5 2 1 1 tm.^^2 1 2 

*iimffi2 3(C(^i&;^r6llC?i^^$tLTV>-6**:a52 40 

2 1 i:. ^^^2 2 lOii^$S;i^f>^ti^*n*-tffl[Ii:*T 

^ly^iC:#^/TV^^^lS:t/||2#4la«^^fB2 2 2. 2 2 3 

t^^tsm^ms:^mw^^^^x\^^^o :^<r>m. m^m 

[0 0 5 1] [^5 clc^$^^-CV^6J:5t-. MSmill 

2(om\munt^mmm2 ^<Dm2'BLX^m^mu^t 
t^n^ i.xmmmm 1 2 ^^m(omm\^^m bTv^6o 

rco^. ^lMPgl5ll^2MPSfi5^^3^R^f|5^orB^{C 

^i^£v^l^3mp??r«. is^msi 
2 ^±Ttcf^5^-r 212^. mmmm i2(Dm 50 
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¥^Tl^gEm^nxv^6. mmmmi 2(D^mf^Rxfm2 

mi-^tclsb(D:^m(Dl^t l.Xrfotiiy(DXh^>o 
[0 0 5 2] CO^. ±Tffl*Sl4. 2 4«ffl3fe*fpl 

[0 0 5 3] msmmmtmm^j:^^^n 

[0 0 5 4] ^mm(omsmmm^<:>\^^xmM^^. m 

m.m^:^mti^htEm\^m^Tifhtifcmimn^i 2 1 

2mQ^i2 2t/}mmm.mi2{zm^^tix\^^^. m 
PSI512 1. 1 2 2(DAQ(Dmm'p^nM^*)t>^nt>tix 
mmmmi 2<DtE±Rxf:^r<Dn^'p^^^ ti^nt> 

tix\^^^^ 

[00 5 5] (gl6 blC:rj^$nXl^'5ct ^ iC. *3imi^2 

Stdfi. ;feTfilJ^-^*tJ?-CV^S^l^^lSgB2 1 it^ Hi 

f4i^ifP2 1 i^^hm^mfhtix^rm\^nxfx\^^^m 
2mm'^2 12 1. m2mmu2 1 2^>hi^y)mfhti 

i:^mmf&^tixi^^^ 

[00 56] I§16 c(::^$nxv>^<t ^ic. mi:&,rjm 

2mi:^m^:::<>x 3o<omm^^m^ntcmmmmi 2 
(D^m^^m 3 mnm-'tti^'ti 2 lxv^^o 
[0 0 5 7] c<7)^. _hT<i^tsi4. 2 4 ♦i{i3t;^rpi 

[0 0 5 8] ;*:^?q<o^6^^fe^J^cov^xlft.w-r'5o la 

7 alC^^HXV>6J:5(-. m^mmi 2(D±miX3 

mj^Rxj^rm i y 3 mm^^fh^HWc^w^<r>m 1 m p 

1 2 I^tr/H2MRSI51 2 2;0Sff$^^ttXiil*«<ll 2 

^3^5>UXV^5o 

[0 0 5 9] (1!7 b{ci^^nxv>6J:5l-. X^ff^(^H 
3 3teV>LH5MR§|5210, 220, 230 t^—^<Dm 

Pi<lr*5v^x_bT:^^6]^;l^^J^;lgaB$nxv^6« §|pa5 2 

1 0. 2 2 0. 2 3 0(D^f\.^fl(D^»L-(D^mm^'^^S. 
$ tlX V > -5 ft J^^ ^ 9 ;&5fT^^ttX V > 6o 
[00 6 0] 1117 clc:^$ttXi^^J:9{-. Igi^ttJ^H 
2MP^12 1. 1 2 2|ClJ:oX3ocr)^^(c:^5>$tt 

xv^-5^i^^mffil 2(7)#MJdc^H3/^v>LH5^p^fi5 2 

1 0. 2 2 0. 2 3 0ds;etL-€:*tt4^SijUXl>Sp 
[00 6 1] JiT®3fe^ 14. 2 4 ei;^ 

" ^0^13 5" lc:/^6ct 5l-EBi-6o 
[0 0 6 2] *M0^^?DH7m5S^jlCoV^Xl5iP^i-6o HI 

8 alc:^$ttxv^s J: K^m® 1 2C0ji®^i£;& 
l-2 5i^*ili--5^ii:8pi 11^. ^lESFPl 1 ieOTiffil-3t 
^$ttXib^l9lj^mi^l 2$:±TI^:^f»Ji-^7K¥^fI5l 1 
2t%:^t^mimnUt. *¥SB1 1 2tcj;oX5>S»j$ 

iritcmmmm i 2 (otsbmsc^ 2 ^m't^^:^m(om 2 
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[0 0 6 3] lElS b ^c^$nTV^-5 J: 9 CI. Wt^jl^l^W' 
2 2 0 ^r. IS3&tJ?|?4BIOSB2 1 0, 2 20<OTm^ 

m:»m^^^^tix^ y> si ^tc^m/^i^ 5 st/^ e p p 

$152 3 0. 2 A0tt^^mmM2 3\ZLm^^flX\^^. 
:L<om. mS^Xl^QWiUU2^0. 2 AO(Dm^\t.m 

[0 0 6 4] 0 8 c\^^^nx\^^x.o\^. mnnMr 

2C0B1§^PSK^s *iim<^2 3<^||3^05||4llPa5 10 

2 1 0. 2 2 0 btmrnnmr 2 <D±.m^im^A.m^\^ 

X^^. ^2^PgI51 2 0 <!r|g5^t/^6^PgI52 3 

0. 2Aott>mmmMi2<DTm^m^A^^\^x\i^ 

[0 0 6 5] ±TiS3fe«14. 2 4«ffl3t*r6l 

6 HiS^iJ ^ 6 J: 5 IBg ^ H 6^ 

[0066] C9-r6<b. MPa5«;kg|55>(7:)MiacT*Sv^ 

-v-co/>/^v^a#f^^eil^®^#^c^^el5X^6o ^PgfiH 20 
|ii^^^T':*c#< 2o(D:frfplW*t;?T:^t). ::<D2ocr) 
::^^r^fiSvMc9 0" ^/^LXv^;5o JiTSteo^ 
pg|5;55svM:i3^StcgEm$tiXV^6c^X:7 y >v?:7^ — 

So 

[0 06 7] *^PJ(^^8^j^^J(CoVNXlJi0J-r5o HI 
9 a IC:^$;}XXV>6J; ^{-. M^mffil 2 (DTSP 1 / 3 

SjS(Da55)'«;i«|:^r&i{;i:^<#t;^xv>6||iMpgi5i i o 
[0 0 6 8] 13 9 btc^^tixv^SJ;^!-. m:^\^\^^ 30 

<#t/XV^6»g|5 2 1 i:Rt/»a2 1 1 (^T«(-iSJig$ 

nx*5 ^ ^n-^r'tt^iRiJ^t/^mOtci^t/Xl^SH 1 S:t/^ 
2«S$|52 12. 213t. ^n2 1\(r>AimzM^^^^ 

x^^m^m^\^mj^^tix\^^^±^U2 1 4 ^^^t? 
m2mu^t^ m2mu^(DTm^W5m^^<'m^^ 

i^XV^Sm3^P^f^5 2 2 0 ^^5^iim^l2 3{Cfl^^$tl 
XV^6o lll-Ra^^2etgP2 12.21 3f^7k 

¥J;i?^^$H-f l-«;dM-Tffiy{c:<Sv^X43 . S 3 H pgp 
2 2 Ocof^5ffi«iffi;5S»-^tc&3i^tLXH^?[^{cj^^$ix 
XV>-5o 40 
[006 9] 1119 c IC^^ttXl^SJ: 51-. ^2MPg|5 

lcj:oX®^m<^l 2j&5_hg^a?-fc®{-^»J$tb. ::co 
5-^«^-b®^^»g|5 2 1 1 l;iJ:oX^;&{cW5>$nx:^^ 

t). ^IffiPgPl 1 0&t/^3^Ra52 2 0lCj:oX® 
mmMl 2(DT®;&5 35>SiJ$tLXV^6o 

[0 0 7 0] CCO^. J:Tfi3tfil4. 2 4 Jlfi^fe^-f^ 
JiS^6^ife{^J^I^«|c/^SJ;5lc:gBe^ttXV>S. Ctt 

So 

[0 0 7 1] g^lc;*:^^^D^9||^S«ij^CoV^XIftM•r 50 
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So 131 0 alr^$;h.XV^SJ:5tc:. ®mm<ll 2;5S|t 

pq 4 o;0$-^J i^ij* $ HX V > S $ nX V > So 

[0 0 7 2] mi 0 b{;I^$ttxv^SJ: 
2 3 4 o(7)t> \^m(Dm 1 §^ P a 2 1 0 ^(DPflH 
^:JoV>X-^JtwE^J$;h.X*3!9. mgiRg»2 10^H 
t^?f^ffilC^2S.a5||3^P^2 2 0. 2 3 0dS?i^^$;K 
XV>So B22SlU^||3§lPg|52 2 0. 2 3 0(7)52^05^ 
X*f^l^pg|5 2 1 Ot;iMLXV^S52fl^;&5ftj6S^fe:$tLfc 
^oo#ff^:Kl::?i^^$tiX4^D. mimQ^2 1 o\zMi. 
X:fe*^|^^/^LX^Q!5. li(7)Sco|ljSfi5^t^lSl§lRgp 

2 1 o<Dm\^&m'i-^xo\zm^^Hx\^^^o 

[0 0 7 3] Hi 0 c(c^$tlXv^SJ:5^w. iU^mil 

1 2^fj:'r^^F](r>^^\^mimn^2 i o^^si^hux 

iBt). ^2S.t/||3BiPSn2 2 0. 2 3 0fl|U^m<^l 
2^HAyXV>So CCO^. ||2:RtJ?tf3^PSl52 2 0. 

2 3 0 (Dm(Dmm^(Dm/)^hmmm^i 2<Dm^x(D^ 

SlJi-^lc/^ S i: 5 t-iBB $ nx V > So 

[0 0 7 4] C(7)^. -bT<S3fe«14. 2 4 f^ffl3t;&[pl 
^O^^n-^KO" ^tt/9 0** Jc/j:S<i:5tcffie$tLXv^ 

So 

[0 0 7 5] ^±(Dmsfj:\.^i.m9mmm\it. ^m^j^m 

( 0 0 7 6 ] B nc. st>m»>tmi^^^#s/c«)tc 
ji. 4 5>s•JgsrpJ$tl7t^«c;aslo(D®^rt^rAoxv^s 

[0 0 7 7] |Sf2lC. ^^Ufc5>#|gafpI^#S)^c«6tw 

])^—iyB> (disclination) "^^MWl^JiBM (textur 
e) ^^^^\^X\tfj:hf£\\ y'^C^^V^—i^B^^nm 

^'^^^:;^f^{-gS^J$tiXv^6^(v:M^L. loo 
-rSo ^*oX. ^^bfc5)-Si|gEf6i^#Sfc46lcH, _tT 

mw.(Dy<^-iy^*^Km\^xmf&^n^(D:^*^mmxh ^ . 
m(D^<^->tTWi<o/<^-:yt\^^^xmi&^fi^m 

>05^^L^-rv>cox% z-?^ — :/fm:^(^^x?i^^-rstD 

ttSJ:5l-^c^S^^(c, ;r>'i^^X^ffloftfe(7)gi55>J-it 
^Jcoatifcffl4>;55^»iLX^«/jrif(DJ[lS(;i/^SC t> 
[0 0 7 8] ^3 tc, iB»S^#Sfc«e)l;i|i»c<DJ:5^i 
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?gfB;^[^^^ (director) 5^5/^^:^119 0" {Z^Ji^iD^^m 
$ V > 6 ^ P gi5^N ^ - ^ j^sjf ;h.ft o 19 ifl^itxTt 

[0 0 7 9] mm^. m^^f&^mm^'^^tcib\:in^ ± 

[0 0 8 0] ^^v^T% mu^^^^—>(7)m:^xf^<^—i^ 
-r^/ci^ic. m 1 1 ic^uyh9ocr)iBR/'?^— v^^Wi- 

[0 0 8 1 1 1 1 tc:^oV>Xi^jj&-e^^Ufc^^^ — >'« 
[0 0 8 2] B. C. D^<^ — >tE. F. G^<^ — > 

[^1] 



20 





(Mm) 




A 


10 


33.5 


B 


10 


22.5 


C 


7 


25.5 


D 


13 


19.6 


E 




24 


F 




21 


G 




27 


1 


10 


i^B-h :29 
o>if :32 


J 


10 


i^3-h :io 
:15 



10 



20 



30 



40 



[0 0 8 3] igi 2 afl^-^^^-^td^-r-ST^;^ h-fe/W 
(test cell) c^Tfei^il^^/N— tr^/ h (%) X'^Ufc 
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